United States Patent [

Sammons et al.

|0 R D A O
US005676849A |

[54] METHOD FOR ENRICHMENT OF FETAL
CELL POPULATION FROM MATERNAL
WHOLE BLOOD SAMPLES

[75] Inventors: David W. Sammons; Michael Manley;

Joseph G. Utermohlen; Garland E.
Twitty. all of Tucson, Ariz.

[73] Assignee: BioSeparations, Inc.. Tucson, Ariz.
[21] Appl. No.: 401,131
[22] Filed: Mar. 8, 1995

Related U.S. Application Data

[63] Continuation-in-part of Ser. No. 327,483, Oct. 21, 1994.

[51] Imt. CL® e GO1N 27/26; GO1IN 33/49;
BOLD 21726
[521 US.Cl s 210/806; 204/450; 204/518;

204/543; 210/660; 210/749; 210/767; 210/782;

2107787, 210/789; 424/533; 424/720; 435/2;

436/174; 436/175; 436/177; 436/178; 530/412;

530/413; 530/417; 530/427

[58] Field of Search 210/660, 748,
2101749, 754, 767, 782. 787, 789, 515,

516, 806; 43572, 803; 424/720, 93 W, 533,

93.73; 436/174, 175, 1717, 178; 530/413,

415, 417, 427, 412; 204/299 R, 301, 180.1,

450, 456, 457, 488, 518, 543, 544

[56] References Cited
U.S. PATENT DOCUMENTS

3,829,370 8/1974 Bourat .

3,989,613 11/1976 GHZDET ..ooreeerecrraesrevsesoraanesnns 204/301
4,185,964  1/1980 LanCaSter .....coseserioscarsassessnse 424/11
4204,929 5/1980 Bier 204/301
4,323,439 41982 O’Farrell ....uevecmrceererensanns 204299 R
4,362,612 12/1982 Bier 204/301
4,588,492 5/1986 Bier 204/301
4,673,483  6/1987 Mandle ...coveviereremiinniersenneenns 204/301
4,925,572 5/1990 Pall 2107767
4,963,236 10/1990 Rodkey et al. .....ccoveirierienne 204/183.2

5,173,164 12/1992

5.192.553  3/1993 BOYSe €t al. wovoreonsrmsmerners 43512

1] Patent Number: 5,676,849
(451 Date of Patent: Oct. 14, 1997
5336387 8/1994 Egen et al. coorrmerermeenrseeres 204/301
5432054 7/1995 Saunders et al. ......esecnericasanense 43572
FOREIGN PATENT DOCUMENTS
PCT/US94/
00644 1/1994 WIPO .
OTHER PUBLICATIONS

Ivory, Cornelius F. and Gobie , William A.. Continuous
Counteracting Chromatographic Electrophoresis. Biotech-
nology Prog.. vol. 6, pp. 21-32, 1990.

Egen, N.B., Twitty. G.E., Thormann, W., and Bier, M., Fluid
Stabilization during Isoelectric Focusing in Cylindrical and
Annular Col., Separation Science and Technology. vol.
22(5). pp. 1383-1403, 1987.

“Fetal Cells in Materials Blood: Prospects for Noninvassive
Prenatal Diagnosis” by Joe Leigh Simpson and Sherman
Elias, Annals of the New York Academy of Sciences vol. 731
(Complete Book), pp. 1-270, (1994).

“Separation of pluripotent haematopoietic stem cells from
spleen colony—forming cells” Nature vol. 347:188-189
(Sep. 13, 1990).

“Circulation of CD34 Hematopoietic Stem Cells in the
Peripheral Blood of High-Dose Cyclophosphamide-Treated
Patients: Enhancement by Intravenous Recombinant Human
Granulocyte-Macrophage Colony-Stimulating Factor” by
S. Siena, M. Bregni, B. Brando, F. Ravagnani, G. Bona-
donna, and A. M. Gianni, Blood. vol. 74, No. 6: 1905-1914,
(Nov. 1989).

(List continued on next page.)

Primary Examiner—John Kim
Attorney, Agent, or Firm—David G. Rosenbaum

[57] ABSTRACT

A method for enriching rare cell populations from a whole
blood sample by separating rare cell fractions from whole
according to the relative charge density and/or the relative
binding affinity for a leukocyte depletion solid phase matrix.
The enrichment method may be operated stand alone, or as
a pre or post-processing step in conjunction with a charge-
flow separation method.
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